Introduction: This project report describes the development, "piloting" and evaluation of an interprofessional seminar on team communication
Introduction
In today's complex and dynamic health care environments, and with increasing numbers of patients requiring long-term care for chronic illness, health professionals need to be able to collaborate effectively in interprofessional teams to ensure safe, quality patient outcomes [1] , [2] , [3] . To enhance collaborative practice for the benefit of patients, in recent years, key agencies and joint collaboratives from the United Kingdom (2006) [4] , Canada (2010) [5] , the United States (2011) [6] and Australia (2011) [7] have each produced comprehensive frameworks outlining core interprofessional capabilities and/or competencies, which among others include: interprofessional communication skills, teamwork abilities, understanding other team members' professional roles and responsibilities, ethical practice and reflection [4] , [5] , [6] , [7] . These are intended to build upon disciplinespecific capabilities and competencies in the health professions. These frameworks are also indispensable resources for educators of the health professions that can be used to support the development of interprofessional education initiatives. The U.K. Centre for the Advancement of Interprofessional Education (CAIPE) proposes the following definition of interprofessional education: "interprofessional education occurs when two or more professions learn with, from and about each other to improve collaboration and the quality of care" [8] . Importantly, the World Health Organisation Framework for Action on International Education & Collaborative Practice [9] highlights the role that interprofessional education has to prepare today's undergraduate health science students as a "collaborative practiceready health workforce" not only with discipline-specific competencies, but with interprofessional capabilities and competencies that will be required for their future collaborative practice in interprofessional health care teams. There is significant impetus at present to integrate interprofessional education into undergraduate health science curricula. Although this is an emergent field in the education of the health professions, there is already a solid foundation of research and a growing base of evidence. To date, this has largely focused on defining a conceptual and theoretical basis for the interprofessional education movement [10] , [11] , [12] , [13] as well as developing sustainable models for the implementation of interprofessional education initiatives [14] , [15] , [16] , [17] , [18] , [19] , [20] . There has also been work done to identify suitable approaches for evaluation of interprofessional education [21] , [22] , [23] , [24] . Where teaching strategies for interprofessional education in the undergraduate academic setting have been reported, this has included, for example, small-group discussions, problem-based learning or case analysis and simulation exercises [25] , [26] , [27] , [28] . Nevertheless, to date, few studies have reported using a formal theoretical or conceptual framework as a foundation for the development of their interprofessional education project [23] . There is a need for further research in the field of interprofessional education so that reliable evidence continues to be made available to support educators in planning learning and teaching processes and assessment, to assist organizational decision-makers in addressing the logistical and systemslevel issues to do with interprofessional collaboration, and importantly, to provide policy-makers with evidence about the long-term impacts of interprofessional education and collaboration on clinical care and patient outcomes. Keeping pace with international trends in the interprofessional education and collaboration movement, in 2010, the Medical Faculty at Heidelberg University established a Bachelor of Science -Interprofessional Health Care, which has a competency-based curriculum designed for health care students [14] , [15] . Students accepted into this limited entry programme are able to complete university studies in parallel to vocational training in a health profession, which allows them to achieve two qualifications (one academic and one professional) in four and a half years. The structure of this dual qualification programme has arisen due to current laws regulating the education of many health professional groups (Gesundheitsberufe) in Germany [14] . This dual qualification programme is, therefore, provided through a formal partnership between the Medical Faculty at Heidelberg University and the Academy for Health Professions, University Hospital Heidelberg. The Academy for Health Professions is a local vocational training provider for the following health professions: medical radiography (MTRA); medical laboratory science (MTLA); midwifery; general, geriatric and paediatric nursing; orthoptics; physiotherapy; and speech and language therapy. Due to the fact that there are now both medical students and Bachelor of Science -Interprofessional Health Care students studying at undergraduate level, interprofessional education between these two groups can be offered at appropriate curricula interfaces to facilitate the development of interprofessional competencies in these health care students. This project report describes our first undergraduate interprofessional education project bringing together both medical students and bachelor students at the Medical Faculty at Heidelberg University through a mandatory seminar on team communication in the Winter Semester 2012/2013.
Project Description
This project report outlines the development, implementation and evaluation strategies for the interprofessional education seminar on team communication for medical students and bachelor students.
Project objective
The overarching aim of this undergraduate interprofessional education project was to develop, "pilot" and evaluate the seminar on team communication.
Interprofessional Project Team
A five-member interprofessional project team was brought together with representatives from the disciplines of medicine, nursing, sociology and psychotherapy. Most team members had additional qualifications in learning and teaching. The co-leaders -medicine (J-HS) and nursing (CM) -each held a pivotal role at programme level in the Medical Faculty (J-HS as Head of Medical Education, Department of Internal Medicine and CM as Coordinator -Bachelor of Science programme). The coleaders shared responsibility for strategic planning and direction of the project. They were supported by three project team members who carried out the organizational and administrative steps of the project.
Design and Development
Working in close collaboration with each other, the project team carried out the following steps in the design and development of the team communication seminar: establishment of a conceptual framework; design and development of teaching resources including learning objectives and expected outcomes; scheduling the seminar into the two curricula over one winter semester; recruitment of teaching staff; delivery of information sessions for teaching staff; assistance with preparation/set-up for the team communication seminars and overseeing the evaluation processes. The project team met regularly over approximately six months during the design and development stage, prior to the implementation of the team communication seminar in the Winter Semester 2012/2013. Consultation with local stakeholders was also undertaken during this stage. For example, feedback on learning goals and instructional content was sought from knowledge experts. Also, feedback from the student perspective was sought by holding a one-off partial practice run of the seminar during the semester break with a small group of senior student tutors, before the team communication seminar was rolled out formally the following winter semester.
Conceptual Foundation
The team communication seminar was grounded in the principles of adult learning in education, and Kolb's experiential learning concept formed the theoretical foundation for the seminar design [29] .
Learning Context
In order to maximize gains from the experiential learning process, the small-group format was chosen as an appropriate type of learning context. This was to allow plenty of opportunity for direct interaction and exchange among the health care students.
Teaching Strategies
Teaching strategies selected for the team communication seminar included the use of structured group exercises and role plays to enhance the experiential learning process. At the end of each planned activity, time was set aside for formal reflection and discussion. Also, to integrate an additional feedback source from peers and, thereby, enhance the reflection process, each activity had a few students rotating through an observation role rather than an active role. Their observation role was supported with short handouts outlining potential focus points; in addition, assistance from teaching staff was available when questions arose.
Instructional Content
For pragmatic reasons (see Discussion-Process Learnings), the team communication seminar was designed to be delivered as a single 3½ hour session. During this time period, three primary themes related to three interprofessional competencies were explored by the students:
• Teamwork: based on a structured group exercise and involved students working together to complete a complex, non-clinical task i.e. to build up a three-dimensional puzzle.
• Communication: based on a "first aid" role play scenario in a community setting, which was video-recorded and replayed during the reflection stage. Students were supported to analyze and evaluate their interpersonal interactions and communication strategies.
• Values/ethics: based on an "Ethics Committee" role play and involved students discussing three complex clinical cases and exploring ethical issues related to organ transplantation.
Through this series of "experiences", the health care students were introduced in an active way to three key interprofessional competency areas important for effective collaboration in health care teams. The Interprofessional Capability of Reflection was formally facilitated by the teaching staff at the end of each activity based on discussion of the students' experiences. These reflection processes also integrated peer feedback from the student observers. Teaching staff introduced theoretical content related to each topic during the discussions at each of the three reflection stages. They also facilitated group dialogue on the experience of the interprofessional learning context as an additional phenomenon impacting on learning processes.
Scheduling
The team communication seminar was integrated into communication modules in the core curricula for the undergraduate medicine and bachelor programmes. Attendance was made mandatory for both groups. The bachelor programme has limited entry for up to 25 students per year commencing each winter semester. In contrast, there are over 160 medical students enrolled each semester. In order to accommodate these student numbers, the single 3½ hour team communication seminar was repeated 18 times during the winter semester with small groups of approximately 10-12 students. However, due to the large difference in numbers between the two student bodies, only four seminars could be made up as interprofessional groups. With the much larger number of medical students, a further 14 seminars were run as monoprofessional seminars for only medical students, although the interprofessional competency-based instructional content remained the same.
Group allocation
Medical students were assigned to small groups by a faculty secretary at the beginning of the semester and timetabled for different classes in their medical studies as part of their HeiCuMed curriculum at the Medical Faculty. This allocation process included the team communication seminars. Four small groups of medical students just happened to have been scheduled in the timeslots where the seminar was run with interprofessional groups. The 25 bachelor students were allocated to small groups on the scheduled dates according to health profession, so that a mixture of three or more health professions per small group was achieved thereby creating the desired interprofessional learning context.
Level of Learners
Bachelor students were in the third semester of study and medical students were in the sixth/seventh semester of study.
Interprofessional Teaching Teams
Highly experienced teachers co-facilitated the four team communication seminars with interprofessional groups and worked in interprofessional teaching tandems (medical and nursing). Of the further 14 monoprofessional seminars, only four were co-facilitated by interprofessional teaching tandems, these served as a monoprofessional "control group" for the evaluation. Once again, due to the much larger number of medical teaching staff in the faculty, 10 monoprofessional groups were co-facilitated by only medical teaching staff.
Evaluation
Evaluation of the team communication seminar was carried out using two quantitative measures to systematically appraise learning outcomes according to Level [30] .
Results
This section provides an overview of key evaluation results from the interprofessional education project.
Student attendees
A total of 165 students attended the team communication seminar in the Winter Semester 2012/2013. The seminar was delivered a total of 18 times to small groups of 10-12 students. Fourteen small groups were monoprofessional because of the much larger student body studying medicine, with a total of 125 students. Four small groups were interprofessional, with a total of 40 students (20 bachelor students and 20 medical students). 
Standard Evaluation tool -EvaSys

Interprofessional Survey Instrument -UWE-IP-D
The However, when change in attitude between groups was compared, this was not significantly different, meaning potential influences of the interprofessional factor were not revealed using this quantitative measure.
Discussion
The overarching goal to develop and implement an interprofessional seminar on team communication was successfully achieved, and accompanying quantitative evaluation was generally positive. Nevertheless, as this was our first interprofessional education project not everything ran smoothly and in this section, we will discuss key lessons learned.
Process Learnings
Our key process learning was that there was a need to be pragmatic in order to overcome potential logistical and attitudinal barriers that arose with the introduction of an interprofessional education seminar into undergraduate health science curricula. For example, timetabling the team communication seminar across already densely packed curricula in the undergraduate medicine and bachelor programmes was a significant logistical challenge. Ultimately, one 3½ hour timeslot in an existing communication module in the undergraduate medical curriculum was identified as an adaptable target. The interprofessional seminar on team communication took over this timeslot and could, therefore, be integrated into core curricula for both the undergraduate medicine and bachelor programmes. In addition, a further logistical challenge that arose was trying to coordinate information sessions for busy clinical staff from different departments, who would be teaching together in the team communication seminars in the Winter Semester 2012/2013. Difficulties with this meant that only one face-to-face information session for all 14 teaching staff (those for both the interprofessional and monoprofessional groups) could be scheduled just prior to the beginning of the winter semester. Additional information had to be provided on an individual basis (which was time consuming for the project team) and in electronic form by email. The minimal preparation provided for teaching staff was considered a limitation of this project. Furthermore, there were concerns from some teaching staff about the potential challenge of teaching in an interprofessional classroom setting for those accustomed to teaching monoprofessional groups. This was addressed pragmatically i.e. highly experienced teachers (in monoprofessional settings) that had an expressed interest in being involved in the "pilot" interprofessional seminars facilitated our first seminars. Finally, some attitudinal barriers were encountered at faculty level to the idea of introducing interprofessional education for both medical and bachelor students. The project team was willing to compromise and look for workable solutions. This resulted in the decision to start small with a "pilot" project. This was seen as an acceptable middle way for both enthusiasts and initial resisters to this curricula change for the introduction of interprofessional education.
Lessons learned -Evaluation
The two quantitative measures to systematically appraise learning outcomes according to Level 1 and Level 2 of Kirkpatrick's outcomes typology proved useful in that we could effectively demonstrate the immediate positive learning outcomes of our interprofessional seminar to curricula decision-makers within the Medical Faculty. The overarching goal of this project was successfully achieved; the interprofessional seminar on team communication has been embedded into the curricula for both medical students and bachelor students, and it now takes place on an annual basis each winter semester. However, as a project group, we saw the results of the quantitative evaluation as a limited gain as we could not explain specifically why there were positive responses nor could we capture effectively potential influences of the interprofessional factor on these positive responses. It was only with the benefit of hindsight that we recognized how useful an accompanying qualitative evaluation might have been. Therefore, in the process of reflection and review at the end of the project, the interprofessional project team identified the need to adopt a mixed methods approach to evaluation design and recognized the value of collecting both quantitative and qualitative evaluation data for subsequent interprofessional education initiatives. A recent paper on evaluation of interprofessional education by Reeves, Boet, Zierler and Kitto (2015) supports this conclusion [31] .
Further developments
New goals arising out of this interprofessional education project were: to build on initial experiences and seek curricula interfaces for additional interprofessional education seminars for medical students and bachelor students and to raise the profile of interprofessional education generally at the Medical Faculty. The project team has taken its pragmatic approach forward in the development of further interprofessional education seminars at our Medical Faculty and, since the Winter Semester of 2012/2013, it has found three further curricula interfaces for medical students and bachelor students. Interprofessional seminars on medical error communication, health care English and small business management are now also embedded in both programmes. A mixed methods approach to evaluation design collecting both quantitative and qualitative data has been implemented. A long-term strategic goal is to facilitate the development of interprofessional collaboration between health professions, through quality undergraduate interprofessional education, and thereby, to positively contribute to patient safety and quality health care outcomes in the future.
Afterword
The project to develop and implement an interprofessional seminar on team communication was formally completed at the end of the Winter Semester 2012/2013. Nevertheless, based on lessons learned regarding evaluation processes, the interprofessional project team was motivated to gather qualitative evaluation data driven by the unanswered questions as to why the seminar had generated positive responses and what potential influences the interprofessional learning context might have had. This led to the idea of conducting qualitative one-on-one interviews with the teaching staff about their experiences facilitating interprofessional education. Although, this took place outside the scope of the formal interprofes-sional education project reported here, we did subsequently interview the two doctors and the two nurses in the interprofessional teaching teams that co-facilitated the four interprofessional seminars and also co-facilitated the four monoprofessional seminars that formed our original "control group". Results have been presented at a national conference [32] . In addition, a formal qualitative research study was designed and implemented with the cohort of medical and bachelor students that took part in the team communication seminar in the Winter Semester 2013/2014. Results of this study are currently being analyzed. These additional steps are allowing further in-depth analysis of this interprofessional seminar as part of on-going curricula development processes in interprofessional education at the Medical Faculty.
Conclusions
Our key process learning was recognising the benefit of being pragmatic when introducing interprofessional education into undergraduate health science curricula. This enabled us to overcome logistical and attitudinal barriers that arose. In terms of evaluation, a key learning was that quantitative methods were effective in measuring immediate educational outcomes. However, this was a limited gain as we could not explain specifically why there were positive responses, nor could we capture effectively potential influences of the interprofessional factor on these positive responses. Based on these findings, subsequent evaluations of curricula changes that integrate interprofessional education have taken a mixed methods approach, including qualitative methods, to broaden and enrich judgment formation on educational outcomes. [10] , [11] , [12] , [13] sowie nachhaltige Modelle für die Umsetzung interprofessionellen Lernens in der Ausbildung zu entwickeln [14] , [15] , [16] , [17] , [18] , [19] , [20] . Außerdem wurde bereits einiges an Arbeit geleistet, um passende Ansätze zur Evaluation von interprofessioneller Ausbildung zu identifizieren [21] , [22] , [23] , [24] . Dort, wo über Unterrichtsstrategien für interprofessionelles Lernen im akademischen Rahmen des Studiums berichtet wurde, beinhaltete dies zum Beispiel Kleingruppendiskussionen, problemorientiertes Lernen oder Fallanalyse und Simulationsübungen [25] , [26] , [27] , [28] . 
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